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PREFACE, 


A FEW years ago, while conducting some chemical experiments at 
Wallajahbad, I had occasion to make gas from oil ; the facility of its 
et the simplicity of the apparatus employed, the brilliancy 
“of the light on burning the gas, were sufficiently evident, and it 
struck me at the time, that gas so prepared might be employed for 
lighting buildings in the Presidency of Madras, where good coal is 
unknown as a natural product, and displace the many inseparable 
inconveniences attendant on the use of oil light, such as the soiling 
of tables, books, papers, fingers, &c., the thought was strengthened 
when I reflected that large quantities of oil were manufactured in 
India and that a considerable portion of this article was shipped to 
Europe, to return agam to the country in the shape of stearine can- 
les and soap, which yield profitable returns to those who deal in 
these articles. Since my arrival at Madras, I resumed my experi- 
ments on oil gas, and calculated the cost ; I was surprised to find that 
it was even less than the expense of oil employed for the ordinary 
purposes of lighting. I drew a comparison between it and the cost 
of coal gas used in Europe, 1 was in no way discouraged thereby. F 
considered I might do good by communicating the result of my in- 
vestigations to authority, to whom I submitted the remarks embodied 
in this pamphlet, and I gratefully acknowledge the kind assistance 
and encouragement received from the highest quarters, as well as the 
warm interest expressed by the community at large. 


From the recent experience 1 have had on this subject,I feel satis- 
fied that gas tubing, jets, fittings, &c. should all be procured from 
England, where the manufacture of these things forms a distinct 
branch of trade. ‘There exist great difficulties in this country in 
procuring workmen of sufficient intelligence to make any thing in the 
shape of gas fittings, and even the best workmen in want of special 
experience and appropriate machinery are quite unable to turn out 
gas fittings equal to those at home. 


ABSTRACT OF THE SUBJECTS CONSIDERED IN THE 
ENSUING PAGES. 
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GENERAL advantages, attending the employment of Gas as a means of 
illumination. Enquiry to determine what material is here best suited 
to the purpose in view and why the suitability of this, or that material 
depends in a great measure on local circumstances. Why Oil and 
Resin Gases have heen laid aside in England, though preferred at 
this day in many places on the Continent. 


The value of the various materials shown to be different in differ- 
ent localities which is the reason why one material is chosen in one 
place and not in another. 

The lighting powers of Oil and Coal Gases compared, their differ- 


ences and the causes of these differences. 


The cost in Madras of the chief materials capable of affording 
lighting Gas. 


The cost of apparatus suited to Gas making from Coal, and Gas 
making from Oi. ‘The bearing of these. various enquiries. 

Details of early experiments showing the nature of the illuminat- 
ing Gases derived from the decomposition of Cocoanut Oil. 

Details of experiments with improved apparatus and the common- 
est. Oil, amount of Gas obtained from 14 Annas worth of Oil and 
length of time that such an amount of Gas will burn. 


Comparison of the light thus obtained, with that of the common 
street lamp—cost of each; result, proving that an equal light from 
Oil Gas can be obtained for half the sum given for that afforded by 
the street lamp. 

Explanation of the cause of the saving shown, 

Estimate cê nrobable cost for works capable of lighting the chief 
buildings int Fort. 

Examination and ‘verification by Colonel. McCally, Commissary 
General, of the money values taken, as the data for all the calcula- 
tions given. 


Examination and revision of the Estimate of cost for the erection 
of Gas works already given, by Colonel Faber, Chief Engineer, his 
Estimate. 

Extract from Minutes of Consultation, No. 960, ordering a fur- 
ther enquiry into the amount and nature of the Fuel required in Oil 
Gas making. Correspondence in reference to the above. 

Extract from Minutes of Consultation, No. 1068, ordering returns 
of cost for a given number of Oil and Gas lights, with that for inter- 
est and maintenance of Gas works according to the estimate of the 
Chief Engineer. 

Correspondence relative to lighting the Lecture room of the Mad- 
ras Medical College. The Right Honorable the Governor in Coun- 
cil sanctions the grant of 500 Rupees, by letter from T. Pycroft, Esq., 
Chief Secretary. 

Letters to the Chief Secretary forwarding the returns called for, 
in Extract from Minutes of Consultation, No. 1068. 

Reply of the Chief Secretary, stating that the Right. Honorable 
the Governor in Council will await the issue of the experiment to 
be made at the Medical College. 


PuUBLIG DEPARTMENT. 
No. 18 of 1898. 
OUR GOVERNOR IN COUNCIL 
At Fort St. George. 


We transmita number in the packet a copy of a letter which 
has been addressed to us by the Chairman of the Oriental Gas 
Company setting forth the object of the Company and the privileges 
they seek with a view to carry out their plan of lighting the cities 
of India with Gas. We have informed the Chairman of the Company 
that it rests with the Government in India to determine what amount 
of encouragement shall be afforded to the undertaking and we will 
now only recommend the subject to your best consideration with the 
remark that it will give us great satisfaction if by any arrangement 
which you are able to make the great advantage of Gas lighting so 
desirable on every account shall be introduced into India. 


We are, 

Your loving friends, 
RUssELL ÉLLICE. 
J. OLIPHANT, 
J. LUSHINGTON. 
J. COTTON. 
R. D. Manges. 
J. A. MOORE. 
H. T. Prinszp, 
D. C. MAJORIBANES. 


LONDON, 24th May, 1858. 





Oriental Gas Company, London, 4th May 1853. 


To 
THE CHAIRMAN, DEPUTY CHAIRMAN AND DIRECTORS OF THE 


Hon sit Kast INDIA COMPANY, 


GENTLEMEN,—The Board desire me in the first place to becomingly 
acknowledge the attention that was paid to the deputation representing 


0) 
~ 


this company who had the honor to wait upon the Chairman and 
Deputy Chairman of your Hon’ble Court on Friday last. 


The deputation explained the object “ The Oriental Gas Company” 
had in seeking the audience granted, namely, 


1. To shew that the Company is completely registered, the capital 
subscribed for : and that the Board desire to proceed in the unde 
taking with vigor, provided it receives that encouragement in India 
which will hold out a fair return for the capital to be employed. 


2. That although the Directors considered £50,000 sufficient 
capital for a demonstration in Calcutta they have the power to increase 
it to £300,000, and that they feel confident the gentlemen who have 
become shareholders in the project will quadruple their stakes in 
this Company as an investment if called upon by circumstances to do so. 


O 


3. On the direction are two gentlemen of great practical experi- 
ence in supplying Gras both in England and abroad,and the Consulting 
Engineer to the Company stands at the head of his profession. 


4. The Board trust it will therefore be seen that they are guided 
by knowledge as well as zeal. 


5. With these preliminary remarks the Board express a hope that 
your Hon’ble Court will be pleased to recommend the “ Oriental Gas 
Company” to the favorable consideration of the local Government 
in India as being both capable and ready to supply this great want 
at each Presidency. 


6. It appears to the Board that the local Government might 
materially encourage the object of the Oriental Gas Company by 
granting the following immunities, and the Board feel that if your 
Hon’ble Court would be graciously pleased to recommend the same it 
would greatly strengthen the application when made. 

7. They would first ask for a free grant of land whereon to build 
the works should the Government have a spot vacant adapted for the 
purpose. 

8. It would also be a reasonable indulgence if at starting this un- 
dertaking all importations of materials to be used exclusively for 
carrying it out might be landed free from Import Duty. 


9, It will indeed be indispensable that the Oriental Gas Company 
be protected by a local charter of incorporation, and have a contract 
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granted fora number of years which should entitle them to supply 
all the public lights. 


10. It will, the Board trust, not be out of place if they remind 
your Hon’ble Court that much larger indulgences than are here asked 
have been granted by the Government of Holland, Denmark, Berlin, 
Rome, and many Municipalities of France to English Companies to 
encourage the introduction of Gras into their dominions. 


11. In conclusion the Board have to observe that Mr Stevens, the 
Company’s Manager for India, proceeds to Calcutta by this day’s mail 
and having concluded the necessary negotiations there, he will then 
go to Madras and Bombay, so that all possible despatch in supplying 
Gas consistent with efficiency may be carried on at each Presidency. 


I have the honor to remain, 


Your obedient servant, _ 
(Signed) JAMES BARBER, 


Chairman. 


Pustec DEPARTMENT. 
No. 653. 
Extract from the Minutes of Consultation, dated 6th July 1853. 


1. The Right Honorable the Governor in Council proceeds to 
pass the following orders ona Despatch from the Honorable the 
Court of Directors dated 24th May, No. 18 of 1853. 


Recommend for the favorable consider- | 2. Ordered to be communicated 


ation of the Madras Government, a pro- 
ject for lighting the cities of India with | to the Justices in Session for their 


othe. ayes wera er ie i | information, also to the Military 

j Board who will be prepared to 
afford the Agentof the Gas Company, on his arrival at Madras, all 
information he may require regarding the present cost of lighting 
the Fort, and Public Buildings. | 


3. The Military Board and Justices in Session will understand 
that 1t is the wish of Government to give every possible facility for 
the introduction of the proposed improvement. 


From 
J. E. MAYER, Esg., 
. Chemical Examiner. 
To 
T. PYCROFT, Esa, 
Chief Secretary to Government. 


Sir,—Í have the honor to place in your hands the accompanfing 
papers, on the subject of Gas illumination, and to request that you 
will at your early convenience have the goodness to lay the same 
before Government. 

I have the honor to be, 
SIR, 
Your most obedient servant, 


J. E. MAYER, 


Chemical Examiner. 
Manvras, 2d May, 1856. 


The advantages attendant on the employment of gas, as a material 
for lighting purposes, and its superiority in point of beauty, utility, 
economy, and cleanliness, over every other hitherto suggested, are so 
generally recognized, that it is quite unnecessary to insist on them 
here the fact that gas has for some time past been used, in every 
town of any importance in Europe and the British Isles, as well as 
in the United States of America, and in Canada, that it is used at 
Cape Town, at some places in New South Wales, and that it is about 
to be used in Calgutta prove that the appreciation of these advan- 
tages keeps pace with the spread of civilization and intelligence. 


There is not then a question, as to the advantages of gas, the 
question 1s, what are the circumstances, which make its use, under 
ordinary conditions, impracticable at Madras. The opinion lately 
given by a gentleman connected with the Calcutta Gas Company was, 
1 am informed* (to this effect) and I apprehend that with certain 
reservations, in favor of some localities; and large buildings, this 
opinion must be endorsed by every person, who reflects on the distance 
ofthe greater number of the houses in Madras, one from the other 
and the great expense that must under these circumstances be incur- 


Mi died the application of coal gas for illuminating purposes is impracticable 
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red, for laying down, renewing and keeping in order the extent of 
iron pipe, that would be necessary. 


The general use of gas for Madras, appears then impracticable, 
because, for the reasons given, it would not be remunerative, but if 
it can be shewn, that for certain buildings and localities, where the 
houses are contiguous, it could be made. remunerative—then the 
impracticability vanishes, or at least in these cases, it no longer ap- 
plies. 

I have little doubt that a full and fair enquiry into the subject 
will shew, if the expense of the Apparatus, Buildings, &c., can be 
reduced, while the outlay for piping is restricted chiefly to that re- 
quired for the inside of houses or buildings, and the consumption of 
the lighting material, within a given area amount to a certain num- 
ber of cubic feet of gas, nightly, that it can for such localities be econo- 
mically employed. Experiments of avery precise character are now 
being carried out, with the view of determining the exact cost of 
gas made from os as this, for reasons about to be detailed, appears 
to offer the means of illuminating separate buildings and locali- 
ties at less cost than that made from coal, this however is a point 
that also demands rigid comparative experiment. In the meantime 
it Will be expedient to ascertain if possible what has been done else- 
where. First, whether gas made from oil or other substitutes, for 
coalis now employed in any particular localities, and what are the 
causes that determine its employment in these localities, (if any such 
can be found) ; secondly, whether oil or other gas, after having 
been tried, has in any place been laid aside, and if so, for what 
reason; thirdly, which of all the sources for gas making can be 
most profitably made use ofin Madras. To answer these enquiries it 
will be necessary to refer to works that treat of technical and manu- 


facturing operations. 


Dr. Knapp states in his Chemical Technology, pages 161 and 162, 
that ** coal, fats, or oils, resin, tar, asphaltum, soap water, &c., are 
all practically employed according to the locality in the production 
of gas.” The meaning of this evidently is, that in countries where 
coal is found, or in localities to which it can be sent, at small 
charge, 2 is the material for gas making, in oil or resin producing 
countries—either of these #wo is the proper material, and where nei- 
ther of the above can be had, any fatty refuse. In England accord- 
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ing to the locality, different kinds of coal are used—it is admitted 
that canel-coal is superior to all other kinds for gas making, yet 
on the East coast, and in France for the greater part, caking coal 
is employed for this purpose. Inmany towns in Germany, to which 
coal cannot be brought without considerable expense, they make 
gas from any cheap seed oils that are the growth of the country. At 
page 179 of the work before quoted it is stated “ Resin gas is not so 
highly illuminating as oil gas, and is of about the same quality as 
coal gas, it is used in many towns, as in Frankfort on the Maine, 
Antwerp, &c.” further, on the same page, we find “ Few cases are 
adapted to give so favorable an idea of the practical value of gas 
illumination, as the process carried out at the works of Houzean 
Muiron at Rheims, where very good gas is obtained from refuse 
which previously cost something to throw away, and which is now a 
source of the profit to the manufacturer. This refuse is the soap 
water, in which woollen stuffs have been freed from fat,” page 180. 
Bituminous slate marl of Autun is used by M. Sellique, along with 
other matters to furnish gas, moreover this gas is said to be better 
than ordinary coal gas. Experiments in other parts of France have 
even been made with the view of obtaining lighting gas from animal 
matters, flesh of dead animals, &c. Gas from the last named source, 
has not however as far as I can learn been actually used in practice, 
but gas from all the other named sources is now in use, in certain 
localities. In Ireland gas for illumination has been made from turf, 
see Mr. Peckston’s work on the Theory and Practice of gas lighting, 
pages 81 to 84, and he recommends it to be used in Ireland on ac- 
count of local circumstances, i.e. because the turf is obtained so 
cheaply. If it be necessary to say more relative to the importance 
of local circumstances in determining the material that should any 
where be employed in gas making, I may extract a passage from 
Mr. Parnel’s Applied Chemistry, see page 97. Under the head of 
oil gas he says, but it must be remembered he refers only to Eng- 
land. “ In a few localities, where coal is difficult to procure, oil 
may be advantageously substituted as a source of gas, the oil em- 
ployed for this purpose is the crudest and cheapest that can be pro- 
cured ; even pilchard dregs and sediment of whale oil, quite unfit 
for burning in the ordinary manner, are sufficiently pure for making 
gas,” and at page 46 of the same work he says “ refuse oily matters 
are now common as sources of gas on the continent.” 
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In the last edition of M. Dumas's splendid work Tracti de Chimie 
appliquie Aux Arts, published in 1848, see Tome premier, Partic 
Inorganique, &c. page 478 and page 509, he speaks of gas from oil, 
resin, soap water and other sources as being largely employed in 
France, the preference for any particular source being determined by 
local causes. 


From this and all that has been previously adduced, it may be 
safely stated in answer to the first enquiries that gas made from oil 
and from other sources is now actually employed in many European 
towns, and that the material from which gas is to be made, appears 
mainly to depend on local circumstances. 


In reference to the second question, it may be at once admitted that 
in England oiland other gases have been used at different times and 
places, and that these gases have in almost all instances been laid aside, 
why they have been so laid aside remains to be shewn. For which 
purpose it is necessary to make further reference to the works already 
quoted, Mr. Parnell states, see Applied Chemistry, page 98 * oil gas 
contains neither nitrogen, nor sulphuretted hydrogen. It contains 
more carbonic cxide than coal gas, but the presence of that gas 
(which has hardly any.illuminating power) is more than counter- 
balanced, by the large relative proportion of olefiant gas, on which 
the illuminating power of both oil and coal gas essentially depends. 
From the presence of so much olefiant gas and vapours of hydro- 
carbons, which are liquid at common temperatures, the illuminating 
power of oil gasis reckoned, at three times that of ordinary coal 
gas, and twice that of the best coal gas.” Again at page 101 he 
states “ notwithstanding the great illuminating power of oil gas the 
abundance of the product compared with that from coal, and the 
simplicity of the process, yet the commonest oil, is far 400 k 
in this country (England) to rival coal as a source of gas.” On the 
same page speaking of resin gas, he states “ resin is another sub- 
stance which may «be advantageously substituted for coal in the 
manufacture of lighting gas where coal is not readily accessible. 
Tt affords an abundance of gas of excellent quality nearly equal to 
oil gas, but the price of resin compared with that of pit, coal, must 
ever prevent the former from coming into successful competition 
with the latter, in Great Britain, The attempt made,a few years 
ago, to introduce the manufacture on the large scale into this coun- 


8 


try (England) proved a decided failure, but in some parts of France 
resin gas is, I believe, manufactured with success. 


Dr. Knapp, see Chemical Technology, page 174, vol. 1, says after 
giving a table, shewing the effects of temperature in the manufacture 
of oil gas. It appears then that oil gas is superior to that obtained 
from coal, as is also shewn by its density, and that the product depen- 
dent chiefly on temperature, is of the best quality when obtained at a 
low red heat-—this temperature suffices to convert oil to gas, but is 
not sufficiently high to decarbonize the gas to any great extent.” 
Again at page 215, Dr. Knapp states under the head of illuminating 
power of gases. ' According to Brande, to produce the light of 10 
wax candles 27 cubic feet of olefiant gas, 5:1 cubic feet of oil gas, 
and 13°75 cubic feet of coal gas are requisite, hence the illuminating 
power of oil gas is 2:6 times greater than that of coal gas but only 
half of that of olefiant gas.” The following table given by Christi- 
son and Turner, and quoted by Knapp, shews the relative sp. 
gravities and illuminating powers of coal and oil gases, in a very 
striking manner. 


SPECIFIC GRAVITY. ILLUMINATING POWER. 














Coal Gas. | Oil Gas. | Coal Gas. Oi Gas. 
0-659 0-818 100 140 
0:578 0-910 100 225 
0-605 1-110 100 250 
0:407 0:940 100 354 
0-429 | 0-965 100 356 
0-508 | LPS 100 310 
0-529 0-986 100 272 


Thus the mean of six experimente, gives us the sp. gr. of coal gas 
0,529, while that of oil gas is 0,986 and the illuminating power, for 
equal volumes burned under the same circumstances, gives the rela- 
tion of 100 for coal gas, to 272 for oil gas, in short nearly 3 to 1. 

The same author at page 216 after shewing the superiority of coal 
gas over other modes of lighting, both as relates to illuminating 
power and cost, has this remark. 


“ The two-fold greater illuminating power of oil gas presents 
greater advantages; far less expensive apparatus, gasometers, &c., 


9 


are reguired : hence less capital is necessary for the production of an 
egual supply of light.” 

Peckstan, Ure, Dumas,—as well as every authority I have con- 
sulted agree with the statements above given, it is therefore un- 
necessary to take up further time or space by additional quotations. 
The unavoidable deductions, from a mode already given are that the 
abandonment in England of oil, resin, &c., as gas making materials 
arises solely from their high price, and not from any other cause, 
that on the contrary, in every other point of view these materials are 
for gas making purposes, superior to coal. 

The third and most important question, viz., which of all the 
sources known can be most profitably empleyed in Madras for gas 
making, remains still for consideration. Nothing short of actual experi- 
ment can decide this positively, but by what has already been ascer- 
tained, and by certain other data that are at hand, the judgment will 
be materially aided in making a selection, First, it will be advisable 
to ascertain what is the precise meaning to be attached to the terms 
cheap and dear, as applied to coal, oil, and other materials to be used 


as gas sources. 


No. 1. de RE Marginal statement No. 1 
s A. P. ; ; 

ads taras eds per Ton.. 18 5 7 kindly furnished by Col. 
Woy. 1851 to April 1852, do. .. 16 2 3 . 
May to October 1852, ao.) 1612 5 MeCally informs us first 
Nov. 1852 to April 1858, do. .. 17 8 10 What the average price of 
May to October 1858, do. .. 2015 3 ae 2 
Nov. 1853 to April 1854, do. .. 22 11 1 oal per ton may be taken 
May to October 1854, do. oe 24 1 0 af here . from this it will 
Nov. 1854 to April, dG «=. 21 T O DE : : À j 
May to October 1858, do. .. 27 7 O be evident that the price of 
Purchased in Dec. 1855, do. .. 27 7 0 goals here and of coals in 


England are two very different things, and that coal considered cheap 
here would be thought enormously dear there, the same probably to 
an equal extent is true of oil. 
No. 2. oa Marginal statement No. 2 
COCOANUT OIL. | LAMP OIL. kindly forwarded by Capt. 
Rs. A. P. Í RS. A. P. e ; . 
Contract rate... 1 4 0| O11 14 Nicholas will afíord us the 
Market rate.... 1 9 0 0 10 82. means of comparing the price 
of oil hére, with that of oil at home. 

From statement No. 1 which includes a period of 5 years, it ap- 
pears that coal’ has been purchased at different rates at intervals of 
about 6 months each in this way, 10 separate purchases of coal have 
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been made, the 10 prices per ton added together and divided by 10,. 
show that coal during the past 5 years has cost on an average in 
Madras Rs. 21-14-1 per ton, i. e. a fraction less than 22 Rs. per ton. We 
43 Shillings per ton may therefore say, converting Rupees into Shil- 
Madras price of lings, that it has cost more than 43 shillings per 


coal, 
ton. 
Mr. Parnell, see page 121, states the average price of coals per ton to 
be 17 shillings. Mr. Peckston reckons 790 tons 
(According to Mr, i rdl 
Parnell) 17 shil- of coal at £1,027, i. e. about 26 shillings per ton, 
de] rie see page 7 ð, Mr. Hedley in bis paper submitted. 
to a committee of the House of Commons in 1887, 
gives the prices of a great many varieties of coal, ranging from 
19s. 6d. per ton for canal-coal, though almost every intermediate price 
to 8s. and even 7s. per ton. See Ure’s Dictionary, page 566, edition of 
1846, which is much later than Mr. Peckston’s work, which was pub- 
lished in 1823, Mr. Parnell’s in 1843. These considerations show that 
we may safely take the price of good canal-coal fit for gas making at 
20 shillings per ton, the coal we obtain here for 34 


Average Home price : : ; 
ofera per ton 29 shillingsper ton being used chiefly for steam boilers, 


isi is very likely not of the best description,being more 
probably of an intermediate quality that would not in England fetch 
more than 18 or 14 shillings per ton, and if this be correct, Madras 
would pay for coal, supposing it used for gas making in the ratio 
of 3 to 1, compared with the price of the same article at home. 

Let us now see how the case stands with regard to oil. 

Mr. Peckston gives £22 for 1 ton of whale oil, i. e. 2 shillings and 
a small fraction per gallon. The price of lamp oil here is ls. 43d. per 
gallon, in other words there is here a saving on this item of ome- 
third, but itmay be observed that Mr. Peckston was able to buy 
whale oil at the time he wrote, at a more reasonable rate than it 
could be bought by Mr. Parnell in 1843—for the latter gentleman 
reckons it at 3 shillings and 6 pence per gallon, see page 123 of his 
Applied Chemistry. 

Dr. Ure, see page 562 of Dictionary, reckons for the gallon of oil 
5 shillings, the average of the three sums given is 8:6, we may there- 
fore assume that Mr. Parnell’s figures are very near the truth—that 
is, that they represent the ordinary price of common lamp oil in Eng- 
land, if so, the difference between the price of our lamp oil and that 
at home is very considerable, being nearly in the ratio of 8 to 1 in 
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favor of Madras, nor is this difference greater than we might reason- 
ably expect—England is not, and India is, an oil producing country. 


The prices of coal and oil in India compared with the prices of the 
same things in England (admitting that the endeavour to ascertain 
these points has been successful) certainly show strongly in favor of 
oil, but still it is to be borne in mind that the original cost of gas 
making materials, though perhaps the most important item in the ac- 
count is not all that is to be considered, true economy demands that 
the relative value of the products also be considered, and under this 
head guantity, chemical constitution, and lighting power are included 
—finally, the process to be employed, its outlay for fuel and attendants, 
the wear and tear of apparatus, and its original cost with the buildings 
required, and the enclosure to guard them from mischievous or igno- 
rant persons—all require to be estimated. The value of the pro- 
ducts obtained from coal and oil, supposing them to afford gases 
identical in quantity and quality to those obtained at home for the 
same weights and measures of material, will stand as follows. 


In Madras 43 shillings buy 1 ton of coal, from which according to 
Mr. Hedley on average from 7,000 to 8,000 cubic feet of gas are pro- 
duced, this makes the cost of 1,000 cubic feet about 5s. 6d. The 
cost of 1 gallon of lamp oil in Madras is 1s. 4d. and 1 gallon of oil 
according to Mr. Parnel: produces about 90 cubic feet of gas, assum- 
ing these data for calculation we ought to obtain for 5s. 6d., if that 
sum be expended for oil nearly 400 cubic feet of gas, in other words 
the quantities of gas obtained for the same money may stand in the 
relation of 23 to 1. 


his is certainly an enormous disproportion in amount of product, 
and if the illuminating powers of the two gases were equal, would at 
once decide the question in favor of coal, it has however been shown 
that the illuminating powers stand in the relation of 24 or 8 for oil 
gas to 1 of coal gas, this remarkable difference in quality again 
restores the balance and places the two materials in the same degree 
of eligibility—at all events leaving but small superiority to oil. 


The cause of the difference in illuminating is, that both coal and 
oil gases are mixtures of several gaseous compounds, each of which 
possesses distinct powers as illumination, this will be seen at once 


from the subjoined analysis, by Drs. 'F. Thomson, T. Richardson, and 
Henry. 


FIRST SERIES Coan GAS. 


di {1 |. 2 | 8 } 4 7] 6 

Olefiant Gas ........... 1450) 17°50; 20°00, 1019; > 9-35 
Carburetted Hydrogen .... 66°49} 5914 47°77) 31:35) 36:05 
Carbonic Oxide... ......) TOT) 12°00; 11°76) 16:28) 11:49 
Elydrogeh sn vas wi ssaswel 1999 31:46 1782 28°80) 80-17 
Añmospherle AM y ¿q pie en SHER + Balke og we ope KERE s trace trace 
Naptha Vapour. sesse se A rice 0°48 0:50 


ÁAXMMONÍA...e SS ooo». os 26.000. > ae ëo e ze ese 40 € traces traces 








100-35! 10090. 96-85] 100-351 101-40 


SECOND SERIES BY Dr. Henry, OIL Gas. 


1 2 3 4. 
Olefiant Gas and Hydrocarbonus....| . -6 | 19-2 | 29-5 | 38 
Carburetied Lydrogen.... as. se ass ee 28: 39-4 | 508 | 465 
Garbouie Úxide.. case caus ca an are woel 144 | 12e | 155 9:5 
Pdre: as os cm ee ew EA die op ane saal ASE | gua | TT 3 
INTO. se od pe cig oe dikei? cere nel BR 4 4 9 














99-8 | 100-2 | 100-0 | 100-0 


This table in a practical point ôf view is doubly valuable, as it®not 
only shows the constitution of oil gas, but the importance of attend- 
ing to the temperature. Nos. l and Y made ata bright red heat, show 
but small quantities of the important material olefiant gas. No. 3 
made at too low a temperature shows still an indifferent result. No. 
4 which was manufactured at a low red heat, affords the best pro- 
duct. This precaution is now well known and oil gas always made 
at this temperature—therefore the results in No. 4 only are those 
we have to do with. 


if the mean of the olefiant gas found in the five samples of coal 
gas be taken, the result is 14°3, in oil gas we find nearly three times 
this quantity 28 (and this compared with several other analysis is 
about the average}——now the only other gas possessed of any illu- 
minating power is carburetted hydrogen*—which depends on the 
carbon it contains, and of this element it possesses but half the 

The mean amount of carburetted hydrogen in the samples of coal gas given 


is 48, the amount of this gas found in No 4 of the oil gas series is 46, so that 
coal and oil gases differ little in this respect, 
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amount found in olefiant gas—finally, compared one with another it 
is to the surplus amount of carbon that illuminating gases owe their 
power—it is therefore easy to understand why, from their relative 
constitution, the one gas possesses illuminating qualities, so much 
above those of the other. 


The nature of the two processes, and their bearing on the question 
of expense, calls for a few words. That for coal demands the greater 
number of attendants, and is from the higher temperature required 
to decompose coal the more destructive to retorts—which is a consi- 
deration especially in this country of some moment—the greater 
amount of fuel required, is not an item as it is more than covered by 
the coke formed in the process. 


The last yet one of the most important considerations is the ex- 
pense of apparatus, &c., required for making gas from coal—this 
in rough, approaches nearly to double that for making oil gas—as I 
shall show by extracting from Mr. Peckston's work, his estimates 
for the buildings, apparatus, &c., required for carrying out both 
processes. | 
| Cost Gas. 

« Estimate of the expense of erecting an apparatus for generating coal gas, 
Jor lighting 160 pubiic, and 500 private lights, 
Expense of erecting the necessary buildings, forming tanks, 


and building a boundary wall to the station ;—this item also 
includes the money required for purchasing ground to erect £ s. d. 


the WORKS AP .. -4,6380 0 0 
Expense of apparatus, viz., retorts, condenser, purifiers, gas 
holders, connexions, and valves, &c........... RE EE .2,800 0 0 
Or Gas. 


Estimate of the expense of erecting an apparatus for generating oil gas, Jor 
lighting 160 public, and 500 private lights. 
Expense of erecting the necessary buildings, forming a tank, 
and building a boundary wall to the station ;—this item also 
includes the money required for purchasing ground to erect £ s. d. 
the works upon....... A ranita ist Q O 


Expense of apparatus, viz , retorts, condenser, washing vessels, 
gas holder, connexions, and valves, BO. . ss sssse ss s RE Re 1,460 0 0 


The outlay even if considerable for works on the large scale, 
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where thousands of subscribers or rate-payers can be looked for, 
would not be, eventually of any consequence, but in cases, where 
the contemplated works are to be small, and the number of rate 
payers very limited, the primary outlay becomes an item of greatly 
increased importance. For these reasons chiefly, it appears to me 
that the process by means of oil offers advantages of such magnitude, 
as to outweigh all those attaching to coal. 


No estimates for buildings or apparatus have yet been attempted 
—they will be commenced as soon as the first series of experiments 
relative to the exact amount of gas obtainable for equal money va- 
lues from coal and oil have been completed—next to the facility of 
the operation which has already been demonstrated, the precise 
amount of products and their relative value as lighting materials re- 
quires determination—as on this, taken in conjunction with the ori- 


ginal cost of materials, all further calculations depend. 


aa 





1. Before the preceding observations and details were written a 
series of experiments on the production of illuminating 'gas from 
cocoanut oil had been carried out, they were planned with the view 
of demonstrating the facility with which gas from oil could be ob- 
tained and the nature of the light afforded by burning it. I believe 
I may say that they were perfectly successful in so far as the two 
points named, were concerned, at least the Right Honorable the Go- 
vernor and several gentlemen interested in the subject, who on one 
occasion, did me the honor to be present, expressed this opinion. 

2. The facility of the operation required, the simplicity of the 
apparatus employed, and the brilliancy and beauty of the hght ob- 
tained, having been thus publicly ascertained, the question of cost 
became the leading consideration, this demanded such a variety of 
information that added to the general considerations connected with 


the subject, this paper has swelled to the length of 20 pages of. 


foolscap, to have dealt more cursorily with such a subject would not 
have given it fair play. 


o) 


3. The oil employed in the primary set of experiments was as 
stated that made from the cocoanut, this however was well known to 
be very expensive source for gas, while the cheapest oils would afford 
as good a product, it (cocoanut oil) was employed simply on account 
of its towing readily through the apertures of the stopcocks forming 


> 
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a necessary part of the gas making apparatus. To use a viscid oil 
such as common lamp oil, it was imperative to work with larger 
tubes and stopcocks, after a delay of nearly two months these have 
been made, the gasometer has also been guaged, and its cubic capacity 
found, and marked to tenths of a cubic foot. These arrangements 
will enable me not only to use the cheapest oil but to ascertam with 
the greatest accuracy, the exact amount of gas obtainable from any 
given quantity of it, and the length of time that one cubic foot of gas 
will last when burners of known size are employed. 

4. The first experiment with common lamp oil was conducted on 
the 22nd January 1856, the 2nd on the 24th of the same month. The 
results of these experiments were as follows: 20 oz. of lamp oil, 1. e. 
one pint imperial measure yield from 14 to 15 cubic feet of gas. 
The money value of the oil is 13 annas. The charcoal employed 13 
annas. 


With an argaund burner bored for 12 jets, one cubic foot burns one 
hour. The comparative determination of the amount of light afforded 
by one cubic foot of gas for one hour, has not experimentally been 
determined, but if the data at hand may be relied on, we can arrive 
at it indirectly, as follows, 

5, Tabular statement taken from supplement to the 3rd edition of 
Ure's Dictionary, see page 102, deduced from experiments, showing 
the cost of candles to produce as much light as 9,000 cubic feet 
of gas would afford, being the product of one ton of coal (the candles 
are moulds, 6 to the pound, 9 inches long and each candle is calculat- 
ed to burn 94 hours, cost of candles Td. per pound or 7s. 6d. per 
dozen pounds.) 





s3 HO. 
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6. The selling price of 1,000 cubic feet of gas being on average 
10s., the cost of 9,000 cubic feet would be £4-10-0, candles to afford 
an equal light, cost as above shown. This calculation shows the 
relation between coal gas and mould candles very clearly, which is 
borne out by the estimate of Mr. Peckston asto the relation of a 
16 hole gas burner properly supplied with gas to mould candles, 
we find that he regards the light it affords equal to that of 12 mould 
candles, 1, e. the jet of gas that passes through 12 hole (when burned) 
gives a light equal to that of one mould candle ; in a subsequent 
calculation it will be found that Ihave taken two jets of a burner 
pierced for 12 holes, as equal (when burned) to the light given by 
one street lamp, this is in all probability an error, but it is an error 
on the right side, for, certainly the light afforded by 2 jets of gas 
issuing from a twelve hole burner (when burned) will not be less than 
that given by a street lamp, however much more it may be. 


7. If the above relations as to lighting power be regarded, as 
suificiently near approximations to the truth, as to allow of their being 
received as practical working data, and there is no reason for doubting 
that they are so, we shall, by making use in addition to these, of the 
data already absolutely determined be in a condition to complete the 
required calculation and thereby to answer those questions which Go- 
vernment is desirous of having definitely and clearly answered, viz., 
what will the cost of the street gas light be ? will it be as cheap as 
the light afforded by the common lamp oil, and if it be asserted to be 
so how can this be ascertained ? 


2002.0f oil (equal Ist. it has now been determined by repeated ex- 
to 5-12th of a men- periments that 20 oz. of common lamp oil yield 14 
sure, value 2 annas j 
and not 12 annas cubic feet of gas, and we know that the money value 
as herein stated. Ofthe oil is 14 annas. When only one retort is 
used the price of the charcoal also equals 14 annas, but when 5 or 7 
retorts are, as they must be, employed on the large scale, heated at 
the same time in one furnace, the outlay for fuel will be at least re- 
duced to half, which for each retort will not exceed 9 pie. We 
have therefore 27 pie as the price of 14 cubic feet of oil gas, now if we 
take eleven hours as the time each public night lamp is required to burn 
we shall have to ascertain the money value of 11 cubic feet of gas, for 
it has been determined that 1' cubic foot of oil gas lasts one hour, 


burned by a 12 hole burner, 14 cubic feet hare been shown to cost 
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27 pie ; 21 pie or one anna and 9 pie therefore will be the cost of 11 
cubic feet of gas, and lastly, as a burner bored for 12 holes has been 
employed, and as 2 holes afford a better light than that of an ordinary 
street lamp, itis’ evident that the 12 hole burner gives a light at 
the least equal to six street lamps ; in other words 6 street gas 
lamps can be kept alight during one night for 21 pie, then the cost 
of one streetoil lamp per night being found to be 7 pie, we have 
6 x 7 = 42 pie or exactly double that of oil gas light. 


From this para it would appear that one street lamp lighted by 
gas would cost 33 pie, whereas the present expense for the same is 


10°88 pie. 


8. This leaves a handsome balance to pay for the interest on 
outlay, &c. The calculations are however subject to variations in 
the price of oil and fuel, but such variations are little to be dreaded 
in an oil producing and charcoal making country. Even allowing 
that some error or omission has taken place which with the most cau- 
tious persons, will sometimes occur, it is most unlikely that either 
error or omission to a great extent has been allowed to creep into 
these calculations which any one may verify for himself. Under all 
circamstances, there certainly appear to be solid and sufficient grounds 
for carrying out the first experiment on the large scale, viz., that of 
lighting the barracks and other buildings situate in Fort St. George, 
which after many comparative imspections of other localities, offer 
the greatest facility for such an undertaking—since unoccupied 
ground outside the fausse bray on the Rancet bastion can be obtained 
for building the necessary furnaces, tanks, &c. Both the Chief En- 
gineer and the Superintendent Engineer, Colonels Faber and At- 
kinson, have in the most handsome way afforded me every assistance, 
and have both agreed that there is no objection to making use of the 
ground in question as proposed. 


It has been suggested to me,. that, as it appears opposed to pre- 
conceived nottons, to assert that the light from oil gas is cheaper 
than the light obtained by burning the oil itself, I should explain 
how this can be possible. Itherefore beg to offer the following re- 
marks, 1 have little doubt that it will appear to many, a statement 
amounting to an impossibility to say that notwithstanding the expense 
of converting the oil into gas, the light produced by such gas shall 
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be less expensive than that afforded by the oil itself, yet a few plain 
and simple facts will show that such a statement is neither absurd 
nor impossible. The chief reasons on which the economy of gas 
burning compared with oil burning depend, are in the one case (that. 
of the gas,) that the combustion is nearly perfect, very little of the 
gas passing through the tlame unburnt, it being on the contrary 
almost entirely converted into watery vapour and carbenic acid 
gas, while in the burning of oil by means of a wick, it is self evident 
that combustion can only take place at the circumference of the 
body of combustible vapours which are seen to resemble a cone, 
the shell only of which being in contact with the air is burnt, or is 
capable of affording light, the whole of the inferior of the cone, 
though composed of the same combustible vapour as the circum- 
ference passes off unburnt, as it cannot come inte contact with the 
air until beyond the flame, the temperature of which is necessary to 
determine the combination between the oxygen of the air on the one 
hand and the carbon and hydrogen of the combustible vapour on the 
other. ‘There is on these accounts, a very great loss of combustible 
matter which is diffused into the surrounding atmosphere and is the 
cause of the unpleasant smell and oppression always produced, when 
oils, particularly common and viscid ones like the ordinary lamp 
oil are employed, nor can these unpleasant effects be obviated by 
any means that does not ensure perfect combustion which is to a very 
great extent, attained in the case of gas by means of burners and 
jets, the fine pencil of flame permitting but minute portions of gas to 
escape combustion, hence the superior economy of gas, as well as 
the absence of the unpleasant and deleterious effects described, 
which when much ordinary oil is being burned in the common way 
is almost insupportable as may be observed at all Native feasts and 
other places where much oil is burned in the manner described. 
Snufing and trimming though entailing much loss of time and 
trouble, do but mitigate the evil, for a season. Nothing can alto- 
gether remedy it, but a better method of effecting the combustion ; 
gas requires neither snufing nor trimming, can be increased or de- 
creased at pleasure so as to serve a sick chamber or a hospital, 
where much light is objectionable. Gas is more cleanly, much more 
beautiful, more healthful, and finally more economical than any other 
known method of obtaining artificial light. 

Should the foregoing statements’ and calculations be found satis- 
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factory, it remains only to give an approximate estimate of the out- 
lay to be incurred for setting up the apparatus required. 


As nearly as can be ascertained by personal enquiries of those 
officers who may probably be entrusted with the work, the expense 
will be as follows :— 

Two tanks and. bells, GEE GRREDAER ENE rar cnet t00 O D 
DUMAS: pega ERWEE EE ee oen " Oo oo dar a oo 9 ao dReKORRA e. 250 Q 
Shed....... ee ao 4.4.0.0... da 2... RO 60 AA e oa 418 OU 68 AA 5 500 0 0 


Stopcocks and guages with the metres for adjusting in 
the first instance the required pressure as well as the 
amount of gas to be supplied from the gas holder and 


shed, probably........ TT Terre reai as ey Y U 
Piping of various calibres at first calculated only for the | 

DOLINA aa sass VOO Y OQ 
Five retorts... peri enas see ETTET ATAN RNA 500 0 0 





Rupees. ...6,150 0 0 


Workmen’s wages for laying down, fitting and joining 
tubing with coolies’ hire for digging and piercing 
wells, probable. aa see nra var eres BE sin nese ase dood 9 Q 


For a working apparatus I think it will on all hands be allowed 
that £700 is a very small sum, it is in fact lower than anything of 
the kind that I have seen, and it is to be borne in mind that 2 tanks 
and 2 gas holders are included, and that the main pipes are to be of 
such size that hereafter as Government may see fit to order, or as the 
personal convenience of the inhabitants of the fort may require— 
gas can be conducted to the Church or to any part ofthe fort. The 
advantage of having 2 gas holders and tanks is so great in many 
ways that although it involves an additional outlay of about 1,200 
rupees, it appears better to incur it at once, than to run the risk of 
an interruption, after the gas has been in use, which would inevita- 
bly happen should any leakage or accidental damage happen to the 
gas holder (supposing one only to be in use) and any repairs to be 
required, 

J. E. MAYER. 
21st April, 1856. 
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Pusuic DEPARTMENT, 
No. 282. 
Extract from the Minutes of Consultation, dated 20th May 1856. 
Read the following letter from Dr. Mayer, 2nd May 1856. 

The Right Honorable the Governor in Council is disposed to re- 
gard favourably Dr. Mayer’s scheme for lighting the Fort with oil 
gas. Before however passing any order upon it; he would wish to 
have the opinion of the Chief Engineer on the estimated cost, 
Rs. 7,150, of the works to be provided for the purpose. He would 
- also desire to learn from the Commissary General whether the rates 

assumed by Dr. Mayer in his calculations as the prices of oil and fuel 
are correct or nearly correct, as also to have from him a return show- 
ing the actual present expense of lighting that part of the Fort in- 
cluded in Dr Mayer's proposition. 
T. PYCROFT, 
Chief Secretary. 





Commissary Generals Office, Madras, 9th June, 1856. 


No. 65. 
From | 
THE Commissary GENERAL, 
To 
THE CHIEF SECRETARY TO GOVERNMENT, 
Fort St. George. 
Sir,—Adverting to extract from the Minutes 
of Consultation, No. 585, 1 have the honor to for- 
ward a statement showing the number of lamps lighted in the Fort 
by the Commissariat as well asthe amount of expenses incurred on 
that account. 


20th May, 1886. 


2. From the above statement it will be seen that 113 street lamps 
with lamp oil cost 
Average costAverage cost 


Monthly | per each pei] pereach per 
cost of | day. hour. 














Rs. ¡AJP.| Rs. lA P. Rs. (A. P. 


Exclusiveof lamp lighters. .|] 192 1 9 O | 0/1088 | 0 | 0 0:91 
Inclusive of do. ..| 219; 3 9 Of 1! 0-42 | O| 0| 1:08 
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and for 23 guard lamps with lamp oil, the expense incurred is 











Average cost] Average cost 
pa per each per| per each per 
di day. hour. 
Rs. AJP. Rs. JA. P. ¡kRs.¡A.] P. 
Exclusive of lamp lighters. .| 26 | 11 7] 0] O 726; 010 '6 
Inclusive of do. ..| 30 | 77 O|0| 8481 0/0 71 




















and for 65 globe lamps with cocoanut oil, the charge is 


Monthly Average costjAverage cost 





























per each per| pereach per 
cost af day. hour. 
Rs. A.P. Rs. [Aj P. | Rs. AI P. 
Exclusive of lamp lighters. .| 140) 0 9 Oj; 1 1°78) O | 0115 
Inclusive of do. at 1041 8 9 Oj I S:ól O] 0:11:29 








3. With reference to the prices quoted in Dr. Mayer's report, 1 
beg to observe that the quantity of charcoal to be used is not speci- 
fied, I am therefore unable to state the cost; lamp oil is provided for 
M this department by contract at 11=* measures ' 
* For 1856. E | 
per pagoda, at this rate, the value of 20 oz. of 
lamp oil (alluded to in Dr. Mayer's report) which is equal to + of a 
measure, is annas 2, and not 1-6, which however appears to have 
been actually disbursed by Doctor Mayer. The cause of difference 
in price may be that whilst the oil furnished by the Commissariat is 
of the best quality, that required for the purpose of producing gas 

may be of the commonest description 


Lamp oil Cocoanut oil P a 
per gallon. per gallon. ——during the present year oil has been 
R. A. P. R. A. P. enerally selli » 
1853.. 010 0 Oi g generally selling very" dear. The 
1854 .. 0 18 8 1 1 6 prices of the last four years are shown. 
1855., O11 13 1 4 0 > s a ‘ 
1856... 011 113 1 610: P the margin. It is hoped that prices 


will fall next year. 

4. The calculations are all in favor of Dr. Mayer’s plan, as will 
be observed by the annexed abstract showing the cost of gas lights, 
and that of oil hghts. 

I have the honor to be, 
Sir, 
Your most obedient servant, 
A. McCALLY, 
Commissary General, 
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CENTRAL OFFICE or Pustic Works, 
Fort Saint George, 29th Juf 1356. 
No. 5348. 


From 
THe Omer ENGINEER. 
To 
Tug CHIEF SECRETARY TO GOVERNMENT. 
SIR,—I have the honor to acknowledge the, re- 
Med iy OW. ceipt of extract from Minutes of Consulta | 
ropean barracks with 585, dated 20th May 1856, calling for my ‘opinion 
ER on the estimated cost of works to be proyided for 
lighting the European barracks in Fort Saint George with Es. 
1 Plan. 2. I regret to say that owing to the se yelty of 
1 Estimate. the proposition, 1 have been unable d brain 
strictly correct and complete data for the estimate; the follwing i is 
however as near an approximation as I am able to submit. 
1. Buildings, including a shed and two 
wells for the gasometers,a furnace and RS. A. P. RS. & A. P. 
a store ZOdOWN. ss. «ss «ooo»... 3,500 Q 3,32 E, 0 Q 
9, Ewo pasometers. sp ss ases seene 1000 O O 1,680'2 0 0 





e E 


3. Piping. 
1—230 feet of main from the gaso- 
meter to the vicinity of the bar- 
racks 24 inches in diameter at 


1l Rupee per foGis.« cm a os 230 0 0 
2—25 feet of submain 1 inch diame- 
ter at 4 annas 8 pie per foot.. 7 40 


—2,880 feet of submain for the 
ground floor and Ist story of 
the barracks ¿ inch diameter at 
3 annas 4 pie per foot........ 600 O 9 

4—3,600 feet of short branches for 
120 lights of 2 per foot at 3 
BONES. sos eR RR ER es ee BE . 675 0 
900 feet of sheet lead pieces.. 75 0 


Total cost of piping in England.1,587 4 0 
Add for freight to India...... 100 O O 
4 0 


1,687 





1,687 4 0 
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4. For stop cocks and gauges with the 

metres for adjusting in the first in- 

stance the required pressure as well as 

the amount of gas to be supplied from . 

thé gas holder and shed, probably........ Wee 1,500 0 0 
8. Five Retoris, sod KOR ARE RENE N wo ON NLEWRE RES WE N 500 0 O 
6. For laying down the piping and fix- 

ing it in the BarrackE..cñnn sesaes seas sae ¡ora LODO D O 


oe 


9687 4 0 
ee ES. cad eee ene BU NE Es sd SUN CR EES Oe Se bie eS DU 312 12 O 


—— ra 


Rupees. ...10,000 O O 


3. For the first item detailed Plans and Estimates have been 
prepared and are herewith forwarded. 

4. For the second item the Estimate obtained by Dr. Mayer from 
Major Maitland has been adhered to. 

5. The third item has been ascertained as follows, the measure- 
ments have been taken from a plan of the barracks in communication 
with Dr. Mayer, and the prices have been taken from a list obtain- 
ed by Dr. Mayer through an agent from Messrs. Bryan, Donkin and. 
Co. of Bermondsey, London. | 

6. The fourth and fifth items. I have no means of checking, but I . 
feel pretty sure that they are adequate and even liberal, 

7. The sixth will I believe be found quite sufficient. 

8. As experience shows however that Estimates framed, where 











so much is altogether novel and uncertain, are generally erroneous 
on the side of defect rather than of excess, | would recommend that 
(12,000) twelve thousand Rupees be looked upon as the probable 
amount, although it seems very possible Rs. 10,000 may suffice, and 
I accordingly recommend that authority be given for an expenditure 
of Rupees (12,000) twelve thousand. 
I have the honor to be, 
Sir, 
Your most obedient servant, 
C. E. FABER, Colonel, 
CENTRAL OFFICE oF PUBLIC eed Ep HE ae, 
Fort SAINT GEORGE, 29th July 1856. 


To 
The Chief Secretary to Government: 


26 


Estimate of the probable expense of constructing Store Room, Gas Shed 


and Furnace in the Berm of the Royal Bastion of the Fortifications of 
Fort St. George. 





MEASUREMENT. 
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PRICE. 
a i y | 
. } ag + + š B . 
“EIER 2 BEd] 2 | els lg 
ml A ISN| 2 Y led, Pi MB Ja] A led los 
STORE Room. | 
7804 0)29}...... 858 |Foundation of Walls. 
804 099%... se 88 Do. of 4 Counterforts. | 
aa i > ae ds Basement of do, 
78 012 6 | 1 G6l...... 14623. [Walls above. 
42013 3|1 6... 2042 , 2 Gable ends. 
6 0111 Oj 1 6...... 99 | 4 Counterforts. i 
6 ¡Steps. | 
28903 
1563 ¡Deduct. | 
Total..| 2734 ¡Brick work in Chunam.....| 0/'192' per e. fte 306) 2, 5 
45011 3/16|..... 843 [Flat Arch work in do. 0 2/98 do. 14/11] 7 j 
94010 6/10 6l..... 934 ¡Cornice work in do. ..| 0 3f0 do. 4 6) 6 
22 026 0100) 5721........ Roofing with Palmirah cou- 
ples of 2 collar beams reep- 
ers, nails, flat and pan tiles 
and chunam borders ....[18| 2| Olper sqre.| 10310, 9 
2589 | ........¡Plastering 2 coatschunam. | 1/13) 9 do. 48| 2) 3 
BOOS) ER EN Flooring with 8 ins. square 
bricks inchunam and a 
levelling course of wall 
bricks underneath ...... 6| 9 6| do. 21/14] 9 
30010 5103)... 4 2 |Teakwood wall plates......| 2) 4) Olper e. ft 91 6) 0 
6013 0100... ........11 Pair batten doors with 
frames, &c. complete ... dery 15; 7| 6 
SU dt BTU... cad sasie 8 Attick windows with frames 
and close iron bars, &c. 
complete. OO. < $4.00... 4 0 0 E 32 0 0 
9012 090. ed sos 8 Weather boards complete 
over the Attiek windows. | 5) 4| 0] do. 42) 01 0 
Red pamt 3 coats to the 
doors and windows, &e..|..|../+- i 4i 0 6 
l Double bolt iron padlock 
e AA N S PE cleanses aes 1| 4| 0 
Excavating the foundation 
and filling the basement |..[..[..l........ 3 8) 0 
Sundry chargesand scaffold- | 
SHG. ay EP A N. wg we 23} 61 3 
——|—|—| 6301 0| 9 
Gas SHED. | 
148 0} 4 0| 99. 1628 : 
20 6 4 olie > “3 | Foundation, 
146 0,1 012 Ol ras 296 
1601 0| 100.0... 16 | | Basement.. 
36 014 O| 1 6)...... 766 j 
13014 01 1ol...... 182 j Pillars. 
Total,.| 2960 [Brick work in chunam . .| 0] ij94 per c ft.| 331 7) 4 





























MEASUREMENT. PRICE. 
a £ fy E dl F 
wj SB Jaj z 2 2 E 3 di 2. S S 
a D a = E Sls “A ES 3 ale 
21d lalo O pa led jay Va dii | og dai 
DORE | mees Plastering with 2 ceats of 
| Chana. zi: wens 1/13] 9Iper sqre.| 38 9 4 
53.035 0 0 0 | 1855 | ........| Roofing with Palmirah 
rafters, reepers, nails, fiat 
and pan tiles and Soe 
borders. . eee 211) 15 
Excavating the iese] 
and filling the base ment.. 812 0 
26 0 0 13860 5 lisis, 51 10 115 Tie beams each. 
500504 lo. 5 68 |5 King posts each. 
15 0'0 6 (0 44),..... 22 1 7#10 Principal rafters each. 
7010 420 23)......, 5 20/10 Braces do, 
208 00 8200 ‘Leese. 63 2 4 |Puriin, 
164 0} 0 9 0 6 jusst 57 9 0 [Breast summer. 
24 0/0 8 |061......| 8 0 0 [Ridge beam. 
23 010 6 0 di esee.. 16 36 | 4 Hip rafters each. 
090 8/0 IA 5 575/24 Cleats each 
13 02 004. eed 8 8 0 [Pillarplates. 
Total..244 1 8 ¡Teakwood wrought &put up| 2) 4 S c. ft.) 649 5) 0 
Iron work for 5 trusS.......!.. 351 010 
Sundry charges and scaf- 
folding; Ge sa caves] 2s 59/12/11 
2 CISTERNS. 
44614 0126 l...... 445 |Foundation. 
44 610 OM 1%...... | 5002 ¡Walls above. | 
ibid 9455 | Well brick in chunam...... 03 Oiper c. ft,| 177 14|10 
914 |Inverted Arch work in chu- 
A A 6% do 34 415 
142 | is ewe ..1Jelly and chunam 9 inches 
thick in average under 
the inverted Arch work... less ese sesse 10; 01 0 
QUA casia Plastermg with 2 coats of 
CODA. sa menes de n RE 1/13} Olper c. ft.| 14/14] 0 
Excavating and removing 
the earth...... GEES EE > leales soap] di | aay 
Sundry charges os ecs as asosjaaļos|esjsore aguo 10 6 9 
For 1 CisterD.sssses ae lin | ús veleesseeesl 2051 0) 9 
Do. 2 do. see ewowtryeeoslee(etieoe| ..<..9» asleates 
FURNACE. 
S7 64 0139 foco... moe 
6 4 0 (2 9 lowes. " 
BUL E] led DE pp amon 
1294 0133 |se... 1653 
dt 01 O [3 O lesse 93 
2101 0/20 |s... 42 
200 6/20 Joss»... 2 Basement, 
801 080] esse 24 
e 1 012 6 | ..... aan 
0012 0/26]...... 
24 012 ok sl 332 | J Walls above. | 
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Estimate, $c.—continued. 








































MEASUREMENT. PRICE. 

TE. = å E al 
ala 5] 2 glint . TE le 2d 
S| & jal 8 E slae) 3 | ajal S las 
AIR Hi n o aida]. e a «ala alí 

2403 6]1 6...... 126 |Gable ends. 
6 010 0 | 2 6... + 150 |4 Counterforts 
14 016 0|2 O....a 448 [Walls for fire places. 
32605 
- 1884 |Deduct. 
Total..| 3072 ¡Brick work in chunam.....| 0 1/94lper c.ft.| 344 0; 0 
110 00 9109 sal 613 |Cornice work in do. ....0 3/ ol do. 11) 9| 8 
20011 3/16)....)! 

4011 3 zo] 788 [Flat Arch work in do. .| 01 293) doe. 13/11/10 
10011 3/26)... | 
15011 3 123 0/...... 4313 |Arched roof with brick in 

CAIB 0] 3/13] do. 34 3 7 
Cartering to do, TT ceo e] 00] Y Y 
15 024 0/001 360 | ......../Laying with jelly 3 courses of 
flat tiles and plastering with 
3 coats chunam over the 
Arched, ro0fss«-exve<xxes 10/18) Olper sqre.} 38/14/10 
250 | ....... (Plastering 2 coats chunam | 
to the outside of the arch- 
ed roof... sesse! 2! Bl OF dy 5/15] 0 
2200 | sss samme Plastering with 2 coats chu 
nam. wii wäi seal SOO] da 4014) 6 
TOE |i ies rm Flooring with 8 + inches 
square bricks in chunam | | 
and a levelling course o 
wall bricks underneath...| 6 9 6 do. 8} 3/10 
Erecting Masonry chimney | | 
A PA la sie baie 65| 010 
Excavating the foundation | 
and filling the basement.o|..[+o[o...oo. » 6} 010 
ERA. rr DRAF I Iron dividing shutter com- i 
plete ...... TEPEE r Ta 631 0| 0 

40:12 OO Based esesta ms meme complete, EEUE olaa daa see] 86} 010 
4012 040 Oncol 1.255. .. [1 Iron grating for fire plate. ..[.. osjoo... seel 401010 
460.4 619 Dos i VREES .{1 Grated window with frame | 

and close iron bars, &c. 
ei AAN PERE] joo] N le elo o s sws 5010 
301 210 OT. TERE Ari Do. do. do. ..| 4 00) E. 8} 0! 0 
Painting to de. ole slealeeosse ae 11010 
Sundry charges and scaffold- 
np EG. seess ees kes oa A BBL Gl 9 
860) 01 0 


Total Company’s Rupees three thousand, three hundred and twenty.. 3320 ol 0 





C. E. FABER, Colonel, 
Chief Engineer. 
CENTRAL OFFICE or P. W. 
Fort SAINT GEORGE, 


29ih July, 1856. 
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PupLic DEPARTMENT, 
No. 960. 


Extract from Minutes of Consultation, dated 14th August 1856. 
Read letters 

From Commissary General, 9th June 1856. 

From Chief Engineer, 29th July 1856. 


It is observed that the Commissary General has not reported on 
the price of the charcoal assumed by Dr. Mayer and taken by him 
at 9 pice for the production of 14 cubic feet of gas, because the 
guantity was not specified in Dr. Mayer's memorandum. 


The price of fuel is obviously a very important element in the cal- 
culation. The Right Honorable the Governor in Council therefore 
requests that the Commissary General will ascertain at once from 
Dr. Mayer what according to his estimate will be the quantity of 
charcoal required and report to Government how far the price set 
upon that quantity by Dr. Mayer is correct. 


This information should be furnished as soon as possible. 


T. PYCROFT, 
Chief Secretary. 


COMMISSARY GENERAL’S OFFICE: 


Madras, 25th August, 1856. 
No. 100. 
FRoM 
THE COMMISSARY GENERAL, 


Tue CHIEF SECRETARY TO GOVERNMENT, 
Fort St. George. 


ated. VER Angi Sir, —With reference to extract from the Mi- 
1856. nutes of Consultation, No. 960, 1 have the honor 
ei, PA August to annex copy of a letter from Dr. Mayer rela- 

tive tothe quantity of charcoal to be used for 
the production of gas. 
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2. Ten pounds of charcoal are shown as required on anaverage for 
14 cubic feet of gas, the price for the same, quoted by Dr. Mayer, 
l is 1 anna and 6 pice, but the 
de P e weigh- per Cdy. cost at the Commissariat 

g 343 pounds. 

Pema a ena RO tete (asper magin) 
for this year is only 1 anna 
and 3:36 pie. 

3. From Dr. Mayer’s letter (annexed) it would also appear that 
firewood might on the large scale be employed with the charcoal 
in about equal parts. If therefore 5 pounds of charcoal and 5 pounds 
of firewood are used, the cost of the former is pice 7:68, and of the 
latter pice 4:85, or 1 anna 0'3 pice for 14 cubic feet of gas. 


4. This however as Dr. Mayer observes is the most unfavorable 
view of the expense as on a large scale the consumption of fuel will 
be proportionately reduced and to a very considerable extent. 


1 have the honor to be, 
Sir, 
Your most obedient servant, 


A. McCALLY, 


Commissary General. 


To 
Tug DEPUTY ÅSSISTANT Commissary GENERAL, 


Madras. 


Sir,—In reply to your letter, No. 1678, I have the honor to state 
I have ascertained by weighing that the quantity of ordinary char- 
coal employed for making 14 cubic feet of gas varies from 8 to 10 ibs., 
if the latter weight be taken for the purpose of calculation, then at 
the Commissariat valuation of 343 lbs. toa parah, the value of the ` 
10 lbs. will be 1 anna 322 pice, it appears that as I paid 1 anna 
6 pice, Lbought at a dearer rate than I ought to have done. Fire- 
wood might on the large scale be employed with the charcoal in 
about equal parts. The reduction of the money value of the char- 
coal, has been already explained at page 5 of my second paper on 
gas illumination, but as this appears not to haye been made suff- 
ciently clear, I beg to state, that it is beyond dispute that if 7 sepa- 
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rate retorts are heated in 7 separate furnaces, they will consume, 
more than double perhaps treble, the amount of fuel that 7 retorts 
heated in one furnace will consume, it was therefore well within the 
mark when 1 reduced the expense of fuel by half. 


I have the honor to be, &c. 
(Signed) J. MAYER, 
Chemical Examiner. 
Maneras, 22d August, 1856. 
(True copy.) 
A. McCALLY, 


Commissary General. 


Pustic DEPARTMENT, 
No. 1068. 
Extract from the Minutes of Consultation, dated 5th September 1856. 
Read the following letter from the Commissary General. 


(Here enter 25th August 1856, No. 100.) 


Ig was computed by Dr. Mayer that the expense of the works, 
piping, &c. to be provided for carrying out his scheme of lighting 
the fort with oil gas, would be rupees 7,150. 


2. The Chief Engineer to whom Dr. Mayer’s calculation were 
submitted, estimates the cost of those works at rupees 10,000, but 
considering the novelty of the undertaking he thinks 1t would be 
well to reckon the expense atrupees 12,000, or 4,850 in excess of 


that assumed by Dr. Mayer. 


-8. As to the cost of the gas after the works have been provided it 
was calculated by Dr. Mayer that taking the oil 20 oz. at 1 anna 
6 pice and the fuel at 9 pice, 14 cubic feet of gas would cost 2 annas 
and 8 pice. At this rate 11 cubic feet which would light 6 street 

E lamps would cost 1 anna and 9 pice. The expense of 
3 6 the same lamps lighted by oil was reckoned by Dr. Mayer 

Y at 3 annas and 8 pice. The advantage in favor of the gas 
1 9 being then 1 anna and 9 pice, or cent per cent on the cost 
of the latter. 
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4. Reference was made to the Commissary General to ascertain 
the number of lamps lighted in the fort, and the expense of them, 
as also for the verification of Dr. Mayer’s prices of oil and fuel. 


5. Colonel McCally gives the price of oil at a higher rate than 
Dr. Mayer, though he admits that oil of inferior quality to that fur- 
nished by the Commissariat might perhaps answer for the produc- 
tion of gas. Adopting his own higher prices however, the Commis- 
sary General in the abstract appended to his letter of 9th June has 
brought out aresult more in favor of gas than that arrived at by 
Dr. Mayer. Colonel McCally estimated the gas for 6 street lamps at 
2 annas and 41 pice, and the cost of the same lamps lighted with oil 
at 5-5* difference or excess of cost of oil above gas annas 3-1, 


100 100” 


6. The Commissary General did not however verify Dr. Mayer's 
prices of fuel but took them at the rates assumed by that gentleman. 
He was called on to supply the deficiency which he has done in his 
letter above recorded. 


7. From this it seems that Dr. Mayer's price for charcoal is con- 
siderably in excess of the Commissariat contract rate, and that sup- 
posing firewood to be used with the charcoal the cost would be still 
further reduced. 


8. Dr. Mayer’s calculations are so much per 6 street lamps It 
appears from the statement No. 1 enclosed in the letter from the 
Commissary General of 9th June last, that there are 113 street lamps 
in the fort, besides 98 other lamps and 118 lamps in the Church. 


9. The Right Honorable the Governor in Council now desires 
that Dr. Mayer will furnish a return showing the expense of light- 
ing these lamps with oil and with gas respectively, taking the prices 
of oil and fuel as obtained from the Commissariat, and calculating 
interest and maintenance of the works and apparatus, according to 
the estimate of the Chief Engineer rupees 12,000. ' 


10. It is desirable also that Dr. Mayer should consider in what 
other place his experiment might be tried in the event of bartacks 
in the fort being rebuilt, but this will not interfere with his making 
the calculations referred to in the preceding para. 


T. PYCROFT, 
Chief Secretary. 
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No. 138. 
MADRAS MEDICAL COLLEGE, 


ist September, 1856. 
From 


A. J. Scorr, Esa. M. D. 
Secretary Medical College Council. 
To 
Tue CHIEF SECRETARY TO GOVERNMENT. 


Sır, —I have the honor by desire of the College Council to re- 
quest you will be good enough to submit for the sanction and ap- 
proval of the Right Honorable the Governor in Council the wish of 
the College Council, that the evening lectures of Dr. vanSomeren 
on Natural Philosophy may have the advantage of gas light which. 
Mr. Mayer is prepared to make available for the purpose. The cost 
will not exceed that which has already been sanctioned for ordinary 
light. 
‘I have the honor to be, 
Sir, 
Your most obedient servant, 
ANDREW J. SCOTT, ~ 


Secretary Medical College Councal. 





To 
T. Pycrorr, Esq, 
Chief Secretary to Government. 


My Dear Sir,—In forwarding the accompanying letter from the 
Secretary to the Medical College, I beg to say, that he has been in- 
formed by Messrs. Oakes and Co. that the lamps needed for lighting 
in the usual way, will cost about 200 rupees, the cost for gas fittings, 
I am of opinion, will not exceed this sum, the putting up these fit- 
tings will not occupy more time than five or six weeks. 

Í remain, my dear. Sir, 
Faithfully yours, 


JOHN MAYER. 
September 1st, 1856. 
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No. 187. 
Mapaas MEDICAL COLLEGE, 
6th September, 1856. 
From 
A. J. Scorr, Esq. M. D. 
Secretary Medical College Council. 


Tue CHIEF SECRETARY TO GOVERNMENT, | 
Fort St. George. 


Sir,—I have the honor to request you will have the goodness 
to submit for the sanction of Government the following suggestions 
respectfully offered by the Medical College Council with reference 
to the lighting up of the principal lecture room by gas. 

2. The sum originally sanctioned will in the opinion of the Coun- 
cil not suffice to effect the intended object in a way calculated to at- 
tract the notice of the public, or to forward the introduction of gas, 
generally, they therefore think, that it will be more advantageous 
and with reference to the future more truly economical to expend a 
sum that will permit of the execution of the work required, in a sa- 
tisfactory and tasteful style. For this purpose they venture to -soli- 
cit a grant of rupees (500) five hundred. 

I have the honor to be, &c., 
(Signed) A. J. SCOTT, 
Secretary Medical College Council. 


(True copy.) 
ANDREW J. SCOTT, 
Secretary Medical. College Couneil. 





No. 1099. 


Under the circumstances represented by the Medical College 
Council the Right Honorable the Governor in Council authorizes an 
expenditure, not exceeding 500 rupees, for lighting the principal 
ecture room with gas, during the lectures on Natural Philosophy to 
lbe given by Dr. vanSomeren. 


T. PYCROFT, 


Chief Secretary. 
Fort Sr. GroRGE, llth September 1856. 


30 


To 
Tus CHIEF SECRETARY TO GOVERNMENT, 


Public Department. 

Sir,—I have the honor to acknowledge extract from Minutes of 
Consultation, dated 5th September 1856, and in obedience to the 
instructions of the Right Honorable the Governor in Council therein 
conveyed, beg to forward the following statement and returns. 

From an abstract furnished by the Commissary General dated* 
15th December 1855, it appears that there are including 50 lamps in 
the General Hospital, 442 lamps in and about the Fort, most are 
lighted at the expense of Government, and that the monthly expense 
for the above is 553 rupees 8 annas and 5 pice. 

The expense of lighting with gas for the above, not including out- 
lay for piping, will be as follows. Assuming that all the burners are 
simple jets, according to the instructions conveyed in your letter, I 
have taken as factors to work with the data given by the Commis- 
sary General instead of those of actual outlay. 

The Commissary General calculates that if the lamps and jets burn 
12 hours which is the longest period that can be required, six gas 
jets will cost 2 annas and 43 pice; while six oil lamps cost for the 
same period 5 annas and 5,2% pice. 

These figures worked out, give for the month of 30 days, an ex- 
perditure for gas, rupees 328-2 for 442 lamps, and for oil of rupees 


751-6-6. 
The latter sum is in excess of the real 
Annual caleu- j 


“ind 908 de outlay. Payments, by rupees* 197-14-1, but the 
Annual outlay reason is given by the Commissary Gene- 

Gus 38 ce Committ ral; 118 lamps are only burned twice a 

sary General. eek for 8 hours instead of 12; neverthe- 

197 14 1 less as the gas has been calculated for 12 

hours throughout, it was necessary to do 
the same with the oil, thus a perfect comparison of relative expenses 
is shown, supposing that hop oil and gas were burnt in all cases 12 
hours, and for the same number of lights, the relative expense stands 
out clear, viz., as 328 rupees 2 annas and 1 pie for gas, is to 191 ru- 
pees 6 annas and 6 pie for oil, or less than 

A half* And in addition it is to be borne in mind 


that a cheaper oil than that intended by the Commissary General 








A g __ EG EN 
* Not sent up, for C ommissary General's return see enclosure to his letter of 
9th June last. 
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will be used and that firewood can be employed in egual parts with 
charcoal, so that in point of fact the use of oil gas will be more eco- 
nomical than would appear from the foregoing figures. 
l The annual difference in expense admitting 
dia a eee a ` the calculations given will be as per margin, or 
n if for the reasons given, these figures be notre- 
garded as the actual sums expended. The actual sums will certainly 
stand to one another in this ratio. Therefore let the figures be what 
they may there will be a real saving of more than half by using gas. 
Without knowing how long the different sets of lamps are kept 
lighted, it is not possible to make an exact calculation, but if the 
only exception to the 12 hours every night be the Church lamps, and 
the lamps be not lighted more than eight times a month, and that 
then they be burnt only 8 hours instead of 12, it is easy to reduce 
the above figures and the results will be so much nearer to the ex- 
pression of exact outlay; for then instead of 442 lamps burnt 12 
hours for 80 days we shall only have 324; and if 442 lamps cost 
9,016 rupees and 14 annas annually, then 324 will cost 6,609 rupees 
and 10 annas ; and gas by the same calculation will only cost 2,888 
rupees and 8 annas, which merely verifies the former ratio, but will 
not be the true expression, as the expenditure for the Church lamps. 
is not included—this is found by the Commissary General’s fate- 
ment to be per month, 1. e. 8 times in the month and being Sept 
burning 3 hours on each occasion to amount to rupees 33, annas 11 
and pice 5, this gives a total cost per year of 404 rupees, 9 annas 
and pice 5. Gas burners kept alight for the same number of hours, 
eight times during every month will give according to the ratio al- 
ready ascertained a value less than half, therefore if 200 rupees be 
taken as the approximate amount there will result for the annual 
expense of gas 2,888 rupees 8 annas X 200 rupees = 3,088 rupees 
and 8 annas, and for oil 6,609 rupees and 10 annas X 404 rupees 
9 annas and 5 pice = 7,014 rupees 3 annas and 5 pice, now the lat- 
ter result can easily be checked by reference to-the total monthly 
expense paid by the State for lighting the lamps specified, viz., 058 
rupees 8 annas and 2 pice, this multiplied by 12 should approximate to 
the figures above, but as I do not know precisely how long all the dif- 
ferent sets of lamps are to burn and have therefore taken all but the 
Church lamps at 12 hours, when this may not be true for all, there 
may be some discrepancy: this is found to be the case since the 
yearly expenditure calculated by multiplying the monthly expendi- 
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ture only gives 6,642 rupees and 5 annas, but even then allowing 
that there is anerror in some part of my calculation amounting to 
374 rupees in the year, the ratio between the expenditure for gas and 
for lamp lighting is preserved, for 3,088 rupees and 8 annas sub- 
tracted from 6,640 rupees and 3 annas leaves a balance saving to 
the State 0f 3,551 rupees and 11 annas which is more than cent. per 
cent. saving ; if 3,088 be admitted as the annual expenditure for gas. 

With these data at hand, it will be easy to ascertain if the interest 
on the Engineer” estimate for outlay can be covered. I have not 
been instructed as to the rate of interest that I am to calculate by, 
but if it be assumed as 5 per cent. then the simple interest on 12,000 
rupees per annum will be 600 rupees leaving a balance of 3,000 ru- 
pees nearly, so to meet repairs, servants’ wages, &c. if these be cal- 
culated at 12 per cent. on the outlay, which is much the same as the 
average cost at home. There will be a further expenditure annually 
of 1,440 rupees or about half the surplus, still leaving 1,500 rupees 
per annum as a saving to Government. 

In these calculations no probabilities have been taken into account, 
but it is obvious that so great an improvement, comfort, and conve- 
nience, will attract rate-payers in all localities to which the gas can 
becarried. Therefore much greater advantages to Government than 
have vere been noticed will eventually accrue. With reference to 
other-focalities beyond the Fort, besides Government House, the 
General Hospital, and some parts of Black Town ; it scarcely seems 
probable that the present work could be so extended as to afford ade- 
quate means of supply, but by separate works several localities might 
be advantageously supplied, such as the Club, the Cathedral, and the 
other Churches, and their neighbourhoods. 

I will not now stay the present communication to enlarge on this 
part of the subject, but whenever His Lordship will honor me with 
commands to do so, I shall be prepared to go more into details. 


1 have the honor to be, 
Sir, 
Your most obedient servant, 


JOHN MAYER, 


Professor of Chemistry. 
Fort ST. GEORGE, 


MEDICAL STOREKEEPER'S OFFICE, 


116 September, 1856. 


38 
No. 1149. 


Yn the above letter Dr. Mayer seems very clearly to have made 
out his position of the superiority of gas above oil. Before: however 
taking measures for the employment of gas on a large scale, the 
Right Honorable the Governor in Council will await the issue of the 
experiment about to be made for at the Medical College, 

1. PYCROFT, 
Fort ST. GEORGE, } Chief Secretary. 
20th September, 1856. 


